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0/mo H3 npo^BJieHHH B3aHMOOTHomeHHH napa3HTa h xo3«HHa — napa3HTapHaa xacT- 
pauHfl. 3anacTyio otot (JjeHOMeH conpoBoacAaeTca nacraHHOH hjih nojiHOH peAyKUHeii no- 
jioboh cHCTeMbi mojijiiockob, b HacTHOCTH flHCTajibHbix opraHOB, b KOTopbix HenocpeACT- 
BeHHO He jiOKajiH3yiOTCH napa3HTbi. Bjihhhhc CTeneHH 3apaHceHH5i TpeMaTOAaMH rpynnbi 
«pygmaeus» (ceM. Microphalliae) mojijiiockob pa3Horo B03pacTa noKa3aHO Ha npHMepe H3- 
MeHeHHn CTpoeHHfl neHHajibHbix xcejie3 KonyjmraBHoro opraHa caMUOB Littorina saxatilis. 

Kjnoneebie cjioea: napTeHHTbi TpeMaTOA, Microphallus , rpynnbi «pygmaeus », Littorina 
saxatilis, neHnajibHbie >Kejie3bi mojijiiockob, napa3HTapHaa KacTpauna. 


3apa)KeHHe mojijiiockob TpeMaTOAaMH bjihhct Ha pa3JiHHHBie acneKTBi hx 
)KH 3HeAeOTejibHOCTH. Oahhm H3 HanGojiee cymecTBeHHBix nocjieACTBHH 3apa- 
}KeHHH TpeMaTOAaMH flBJIfleTCfl H3MeHeHHe penpOAyKTHBHbIX (JiyHKItHH MOJIJIIO- 
CKa-xo3HHHa. ripH otom Mo>KeT H3MeHHTbCH Kax noJiOBoe noBeAOHHe (Minchella 
et al., 1985; Chase, 2002), Tax h MopcjiojiorHfl nojiOBBix opraHOB (Wright, 
1966). TaK>Ke npn 3apa)KeHHH napTeHHTaMH TpeMaTOA CHH>KaeTC5i hhtchchb- 

HOCTB pa60TBI penpOAyKTHBHBIX OpraHOB MOJIJIK)CKa-X03HHHa BnJIOTB AO nOJI- 
hoh yTpaTBi hx (JiyHKUHH, t. e. napa3HTapHOH KacTpaijHH (^orejiB, 1941; THHe- 
AHHCKan, 1968; Costau et al., 1991; Digilio et al., 2000; Bollache et al., 2002; 
Silva da et al., 2002; Calado et al., 2005, h ap). H3BecTHO mhoto npHMepoB 
nojiHoro npeKpameHH^ (JiyHKijHOHHpoBaHHfl nojiOBBix opraHOB b pe3yjiBTaTe 
B3aHMOAOHCTBH5I X035ieB-MOJIJIIOCKOB H napTCHHT TpeMaTOA (FHHeiJHHCKafl, 

1968; Costau et al., 1993; Silva da et al., 2002, h ap ). 

KOHKpeTHBIH THn B3aHMOOTHOHieHHH B CHCTeMe napa3HT-X035IHH o6bihho 
onpeAejineT CTeneHB h ran bjihahha 3apa>KeHHH Ha penpoAyKTHBHyio (JiyHK- 
AHio. Tax, KacTpaun^ MO>KeT 6 bitb nojiHOH hjih nacrauHOH, a caMO bo3aohct- 
BHe np^MBiM (MexaHHnecKoe noBpe}KAOHHe TKaHen napa3HTOM) hjih AHCTaHT- 
hbim (peaKUHH Ha MeTa6ojiHTBi) (Jong-Brink da et al., 2001). 06bihho bjihhhhc 
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napa3HT0B Ha cavmoB mojijiiockob BbnbiBaer nojiHyio napa3HTapHyio KacTpa- 
UHK> (Baudoin, 1975; Sullivan et al., 1985), KOTopaa BKjnonaeT b ce6a HeoGpa- 

THMbie H3MCIICHIi>I C ipOCIlHM nOJIOBOH CHCTeMBI. 3tO Bbipa>I<aCTC>I B MCXailHMC- 
CKOM HJIH HHCTaHTHOM pa3pyUieHHH CaMOH TOHaHbl, JIh6o HanpaBJieHHbIM B03- 
;tcHciBncM Ha KOMnneKC BcnoMoraTejibHbix nonoBbix jkcjicb, 6e3 nponyKTOB 
KOTOpbIX pa3MHOXCeHHe HCB03M0JKH0. 

Ohhhm H3 caMbix pacnpocTpaHeHHbix bhhob rpc\iaTozi, napaumipyiomHx b 
MOJiJiiocKax pona Littorina Ha BeJioM Mope, aBjiaeTca Microphallus piriformes 
Galaktionov, 1983 (Granovitch et al., 2000). H3-3a HHKceHHoro >KH3HeHHoro 
UHKj'ia M. pirifomes nepenana c<J>opMHpoBaHHbix b cnopomiciax MCTaiiepKapini 

OKOHHaTeJIbHbIM XOBHCBaM - IITHLUIM npOHCXOHHT HaiipHMVK). Cl IOpOIUICTbl 

napa3HTa name Bcero JioKajiH3yiOTca b renaTonaHKpeace h nojioBOH CHCTeMe 
MOJuiiocKa h oneHb penKo b nncTajibHbix OTnenax MyaccKOH nojioBOH CHCTeMbi. 
IlpH otom y 3apaxceHHbix mojijiiockob HaSnionaeTca nojmaa napa3HTapHaa Kaa 
CTpattHH (FpaHOBHH, CepraeBCKHii, 1990; TajiaKTHOHOB, 1993), KOTopaa bkjiio- 
naeT b ce6a yMeHbineHHe b pa3Mepe neHnca caMijOB, a Taxace yMeHbmeHHe ko- 
jranecTBa h BejiHHHHbi pacnojio>Keiiiibix Ha KonyjiaTHBHOM opraHe neHHajibHbix 
>kcjic 3 BnjioTb zjo hx nojiHoro OTcyTCTBHfl y 3apax<eHHoro MOJuiiocKa. 

liH(J)OpMaiIHH O rHCTOJIOrHHeCKHX nOCJie^CTBHaX B03,ZteHCTBHa MHKpO(J)ajI- 
jihh Ha nojioByio CHCTeMy MOJunocKOB-xo3aeB HeMHoro. B Hacraoc™, cpaBHe- 
Hne cTpoeHHH >Kejie3HCTOH nacTH KonyjiHTHBHoro opraHa mojijiiockob L. saxati- 
lis h L. obtusata b HopMe h b ycJiOBHax iapa/KemiociH rpeMarcvuiMH rpynnbi 
«pygmaeus» noKa3aJio, hto npH 3apaa<eHHH 3aTparHBaeTca KaK a<eJie3HCTaa, 
TaK h MbiiueHHaa uacra acejie3bi (TaHaca, TpaHOBKH, 2006). Ho npH 3 tom He 
GbiJia nana oueHKa CTeneHH 3apaaceHHa h B03pacTa 3apaa<eHHbix mojijiiockob. 
B cbji3H c 3thm 3anaHCH npennaraeMOH pa6oTbi aBjiaeTca cpaBHeHHe CTpoeHHa 
neHHajibHbix >KeJie3 mojijiiockob L. saxatilis pa3Horo B03pacTa h npn pa3HOH 
CTeneHH 3apaaceHHa. 


MATEPHAJl H METOflHKA 

C6op mojijiiockob L. saxatilis npoBOUHJin b HiOHe — aBrycTe 2008—2010 rr. 
Ha MopcKoii 6HOJiorHnecKOH CTamiHH Cn6rY (ry6a Myna, KaHnajiaKiucKHH 
3anHB Benoro Mopa). Eojibiuaa nacTb cGopoB BbinoaHeHa b nepnon ce30Ha pa3- 

MHoaceHHa mojijiiockob (moiib.ccHiaopb). MecTa c6opa mojijiiockob h xapaic- 

TepHCTHKH KaayHOH OCoGh, HCnOJIb30BaHHOH flJia THCTOJIOrHHeCKHX aH3JIH30B, 
npeacTaBjieHbi b Ta6jimie. Mojijiiockob coGnpajiH BpynHyio c noBepxHoc™ 
cyGcrpaia. /)jia Kaacnoro MOJuiiocKa onpenenajiH B03pacT no romiMHbiM kojib- 
na\l 0CT3H0BKH pOCTa paKOBHHbl, IipOBOJIHJIH H3MepeHHe UIHpHHbl H BbICOTbl 
paKOBHHbl C TOHHOCTblO HO 0.1 MM. HoCJie BCKpbITHa OnpeneJiaJIH nOJI, H3JIH- 
Hne 3apaaceHHa, bhji napa3HTa h CTeneHb ero 3pejiocTH. ;l;ia iiccjicnoBaHHa hc- 
nojib30BanH TOJibKO caMitOB JiHTTopHH. KonyjiaTHBHbiH opraH caMita OTnpena- 
pOBblBaJIH H (|>HKCHpOBajIH non nOKpOBHbIM CTeKJIOM B /KHJIKOCTII By3Ha B TCHC- 

Hne 2—4 h, nocac nero OTMbmajiH b jibvx cMeHax 70 °-hoto iTaiioiia no 1 h. 
B TpeTben CMeHe 70 °-hoto 3TaHOJia xpaHHJin oGbeKTbi. 

flaa BbiaBJieHHa oGinero miaHa CTpoeHna neHHajibHbix acene3 Hcnojib30BajiH 
nojiOB03pejibix (3—4 rona) He3apaa<eHHbix caMUOB, coGpaHHbix b nepnon pa3- 
MHOJKeHHa. /)jia iiccjicHOBaima bjihmhhm 3apaaceHHa napTeHHTaMH TpeMaToji Ha 
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MaTepnaji 2008—2011 rr., Hcnojib30BaHHbiH b pa6oTe 


Examined samples, collected in 2008—2011 


MecTO c6opa 

LUHp./Bbic. 

paKOBHHbl, 

MM 

B03- 

pacT 

Kojih- 

necTBO 

neHHajib- 

hhx >Kejie3 

Bhji napa3HTa 

Kopra y JleBHHa 

6.0/6.3 

3 

7 

He3pejiaH CTa^HH* 

HaBOJiOKa 

5.0/5.4 

3 

8 

To ace 


6/7 

3 

6 

» » 


6.3/8 

4 

7 

» » 


7.3/8.2 

4 

5 

M. piriformes** 


6/6.4 

3 

6 

To ace 


6.2/7 

3 

4 

» » 


8.3/6.9 

4 

7 

He3pejiaa CTa^HH* 


8.2/7.1 

4 

8 

To ace 

Ty6a >lKOBjieBa 

5/6 

3 

3 

M. piriformes** 


6.2/7 

4 

6 

To ace 


8.3/7.7 

4 

4 

» » 


7.3/7.4 

4 

5 

» » 


7.4/7.1 

3 

9 

He3pejiaa CTa^HH* 


7.4/8.4 

4 

10 

To >KC 

lOniKOBCKaH ry6a 

8.0/8.4 

4 

18 

— 


7.9/8.1 

3 

15 

— 


8.2/8.5 

4 

17 

— 


6A/6.5 

4 

12 

— 


7.4/7.9 

3 

18 

— 


8.9/9.4 

3 

11 

— 


1 .HI .6 

4 

13 

— 

Kopra y JleBHHa 

3.8/4.3 

2 

2 

He3pejiaH cTa^HH* 

HaBOJiOKa 

3.6/3.9 

2 

3 

To >Ke 


4.8/5.1 

2 

2 

» » 


4.0/4.4 

2 

1 

M. piriformes** 


4.2/4.6 

2 

1 

To >Ke 


4.1/4.7 

2 

1 

» » 


3.7/4.6 

2 

3 

He3pejian cTa^HH* 


4.0/4.7 

2 

1 

M. piriformes** 


3.7/4.6 

2 

2 

He3pejian cTa^HH* 


3.9/4.8 

2 

1 

M. piriformes** 

lOmKOBCKaa ry6a 

3.9/4.4 

2 

4 

— 


4.2/4.9 

2 

2 

— 


4.3/5.0 

2 

1 

— 


4.0/4.9 

2 

3 

— 


npHMenaHHe. * — 3apa>KeHne cnopouHcraMH MHKpo(j)ajuiH ( a rpynnbi «pyg- 
maeus », co^ep>KamHMH He nojiHOCTbio c(j)opMHpoBaHHbie MeTauepKapHH (b TeKCTe 
UJia KpaTKOCTH o6o3HaHaK>TC5i KaK «He3pejibie CTa^HH»); ** — 3apa>KeHHe cnopo- 
HHCTaMH C HHBa3HOHHbIMH MeTaijepKapHflMH. 
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CTpoeHne neHHanbHwx accjiei Hcnojib30BajiH mojijiiockob pa3Horo B03pacTa (ot 
2 ao 4 jieT) Ha pa3Hbix ct 3 ahhx 3apaaceHHa TpeMamAaMH Microphallus pirifor- 
mes. 

JIjih H3roTOBJieHHH npenapaTOB Hcnojib30BajiH craHnapTHy io mcto/ihkv: 
(f)HKCHpOBaHHbIH o6beKT IipOBO/IHJIH no 20 MHH IIOCJieAOBaTCJlbnO HCpCi 
96°-HbIH 3TaHOJI, CMeCb 3TaHOna C XJIOpO(|)OpMOM H HHCTblH XJIOpO(j)OpM, 3a- 
TeM b b i a cp> khb aj i h b cMecH x;i o p ocj)o p m- 11apa (j) 11h b TepMOCTaTe 37° b tchc- 
HHe 12 h, nepeHOCHHH b hhctbih napacjjiiii b TepMOCTaT 58 ° h 3aTeM 3ajiHBajiH 
b napa(|)HHOBbiH 6jiok, h3 KOTOporo AenajiHCb cpe3bi HyacHOH tojiihhhbi 
(3 - 11 MKM) B 3aBHCHMOCTH OT peiHaeMOH 3aAaHH. 

CTeKjia c nojiyneHHbiMH cpe3aMH OKpaniHBajiH reMaT0KCHJiHH-303HH0M. 
J\ji% 3Toro CTeKJia nocjieAOBaTenbHO no 5 mhh npoBOAHJin nepe3 kchjioji, 6yTa- 
hoji, 96°-Hbin axanoji, 70 o -iibih yraiion, AHcraJiJiHpoBaHHyio Bony, 2—5 mhh 
OKpauiHBajiH KpacHTejieM reMaTOKCHJiHHOBoro paAa, 5 — 10 mhh OTMbiBajiH 
xpacHTejib b ;inc r h a;i n po b a hh o ii bo;ic, 20 — 30 mhh b npoxo'iHOii bo;ioiipobo;i- 

HOH BOAe, 3aTeM 2 - 3 MHH OKpaiHHBaJIH CTeKJia 303HH0M, OTMbIBaJIH xpacH- 

TeJIb B AHCTHJIJIHpOBaHHOH BOfle B TCHCHHe 1-2 MHH H nOTOM 3aKpenjiajiH Kpa- 

CHTejiH b nocjieAOBaTeJibHOH CMeHe no 5 mhh 70 °. 96 ° STaHOJia, 6yTaHOJia h 
KCHJiona. ElocJie upono/iKii ncpcs kchjioji cpe3bi 3aicnonajiH b KanaACKiiii 6anb- 
3aM. 

riocjie H3roTOBJieHHa npenapaTOB cpe3bi H3ynajiH noA MHKpocKonoM «JIio- 
mbm» npn yBejiHneHHH 10X, 40X h 90X. 

MHKpo<|)OTorpa4)HH acejie3 BbinojiHeHbi npn yBejiHHeHHH 5X, 10X, 20X, 
40X, 90 X c noMoiHbio <f)OTOKaMepbi MHKpocKona Leica CME h AHijipoBoro <jio- 
ToannapaTa Nikon Coolpix 4500. 

/],jih BbiaBJieHHH npocTpaHCTBeHHoro pacnojioaceHHa MbimeHHbix bojiokoh 
6buiH Hcnojib30BaHbi MeTOAbi c npHMeHeHHeM (fmyopecHHpyiomHx KpacnTe- 
neii. KonyjiaTHBHbie opraHbi mojijiiockob npenapHpOBajra h cjinKcnpoBajin b 
4%-hom napa<|)OJibMaAerHAe Ha OAHOKpaTHOM ifiocifiaTHOM 6y<j)epe (PBS, 
pH = 7.4) npn 4 °C h 3aTeM OTMbiBajiH b tom ace PBS b TeneHne 1—2 cyT. 

J \Jia BH3yajiH3auHH MbiuieHHoro aia nna b KonyjiaTHBHbix opraHax hx noMe- 
majin b pacTBop TRITC-cjiajuioHAHHa 2 mkt/ji (Ha OAHOKpaTHOM PBS) Ha 
1—2 h, nocjie Hero OTMbiBajiH b tom ace Oycjiepe (2 CMeHbi no 30 mhh). 

riocjie Bcex o6pa6oTOK o6pa3Ubi 3aKjiioHajiH MeacAy CTeKJiaMH b 90%-hbih 
rjiHpepHH Ha PBS. BpeMa HaxoacAeHHa oGbcktob b KaacAon cpeAe noASnpa- 
JlOCb 3MnHpHHeCKH H COCTaBJiaJIO OT 10 AO 60 MHH. 

06pa6oTaHHbiH tbkhm o6pa30M MaTepnan H3ynajiH c noMoiHbio npaMoro 
KOH(J)OKajibHoro MHKpocKona Leica TCS SPE. 


PE3yJIbTATbI H OECyttCflEHHE 
CTpoeHHe KonyjiaTHBHoro annapaTa Littorina saxatilis 

KonyaaTHBHbiH opraH pacnojioaceH Ha npaBoii cTopoHe rojioBbi MOJiJiiocKa 
no3aAH mynajibiia h b HeaKTHBHOM cocToaHHH cnpaTaH b MaHTHHHOH noaocTH. 
neHHC — cpaBHHTejibHO KpynHoe MycKyjiHCToe Tejio, kohhhcckoh cjiop.Mbi, 
caerKa ynjiomeHHoe c 6okob. B cTpoeHHH neHnca MoacHO BbiAeJiHTb ocHOBa- 
HHe, MbimeHHoe Tejio h KOHijeBOH (JiHJiaMeHT (pnc. 1). OcHOBaHne neHHca y 
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Phc. 1. CxeMa pacnojio>KeHHfl h CTpoeHHe KonyjiflTHBHoro opraHa MOJimocica L. saxatilis. 
011 — ocHOBaHHG ncHHca; FDK — neHHajibHbie a<ejie3bi; TT1 — tcjio ncHnca; <t> — (})HJiaMGHT. 
Fig. 1. The scheme of position and structure of L. saxatilis copulative organ. 


npe^CTaBHTejieH jihttophhh# o6bihho CKJia^naToe, hto no3BOJweT neHHcy cbo- 
6o,zjho bbixo^htb Hapy^cy nepe^ cnapnBaHneM (Reid, 1996). 

B caMOM KonyjiHTHBHOM opraHe mo^cho Bbi^eJiHTb #Ba rana )xejie3HCTbix 
CTpyKTyp. 3 to 6oxajiOBH£Hbie n neHHajibHbie >xejie3bi. MHoronncjieHHbie 6oxa- 
jiOBH^Hbie KjieTKH name Bcero pacnonaraiOTCfl xaoTHHHo no nepnMeTpy neHH- 
ca. 3 to o^HOKJieTOHHbie >xejie3bi, cexpeT KOTopbix BbiBO^HTCH Ha noBepxHocTb 
neHHca. O cjiyHxijHOHajibHOH 3HaHHMocra cexpeTa 3 thx >xejie3 Bbicxa3biBaiOTC5i 
jimiib rnnoTe3bi. Tax, Pha (Reid, 1986, 1989) npe^nojiaraeT, hto Taxon cexpeT, 
bo3mo)xho, ncnojib3yeTC5i xax CMa3xa npn coBoxynneHnn, htoSm He TpaBMHpo- 
BaTb TXaHH XOnyjlHTHBHOH cyMxn caMxn. 

Oxpyrjion (j)opMbi neHHajibHbie >xejie3bi L. saxatilis (pnc. 1, 2) name Bcero 
pacnonaraiOTCfl Ha BeHTpajibHon CTopoHe Tejia neHnca pa^oM c ero cxjia#- 
naTbiM ocHOBaHneM n HMeiOT cnomioe CTpoeHne. Y mojijhocxob L. saxatilis He- 
6ojibinoe xojiHHecTBo neHnanbHbix >xejie3 (o6bihho 3—10), pacnoJio^ceHHbix b 
ooth p m. 

B xa^on neHnajibHon >xejie3e mo^cho Bbi^ennTb 3 nacTn: >xejie3HCTyio, 
MbimenHyio n pecHHHHbiii 3nnTejinn, BbiCTHJiaiomHH MbimenHyio xancyny. }Ke- 
jie3HCTaa nacTb npe^CTaBjieHa cexpeTopHbiMH xjieTxaMH, MbimenHaa nacTb 
npe^CTaBjieHa xancyjion, CTeHxa xoTopon coctoht H3 MbimenHbix bojioxoh, 
orpaHHHHBaioHj.jix pe3epByap c cexpeTOM (raH>xa n jip., 2006) (pnc. 2). 

>Kejie3HCTbie xneTxn co6paHbi b xnacTepbi, xaxc^biii H3 xoTopbix orpaHnneH 
HHAHBHAyaJIbHOH MblHieHHOH 060JIOHKOH. KoJIHHeCTBO )XeJie3HCTbIX XJieTOX 
BHyTpn xnacTepa MO>xeT pa3JiHHaTbca. IlpoToxH njiyT ot xa^on xneTxn n, 
o6be^HH5i5icb, npoHH3biBaiOT CTeHxn MbimeHHOH xancynbi. il,zjpa JieacaT Ha o#- 
hom ypoBHe b pacmnpeHHon nacra xjieTox, ^anbHeii ot npoToxa. KoMnnexc 
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Phc. 2. CxeMa CTpoeHna neHnajibHOH >Kejie3M. 

B3K - BHyTpCHHHH 3nHTGJIHH Kancyjlbi; )KK - >KCJIC3HCTaJI KJICTKa; IOKK - KJiaCTCp >KeJIC3HCTbIX kjictok; 

MK — MbiincHHaa Kancyjia; OOK — o6maa o6KJia.mca KJiacTcpa; PK — pc3cpByap Kancyjiw. 

Fig. 2. The scheme of penial gland’s structure. 


KJiacTepoB >Kene3HCTidx KJieTOK name o6i.c^hhhctch non o6men oOKnanKon 
(pnc. 2). 

Kancyna coctoht H3 MbiineHHbix bojiokoh pa3Hoft HanpaBJieHHOcra: npo- 
flOJibHbie h KOJibueBbie. B Kancyjie Mencny npononbHbiMH MbiumaMH pacnona- 
raioTca KOJibueBbie. M3HyrpH Kancyna BbicTJiaHa pccHHMHbiM snHTenneM, kjict- 
kh KOToporo conepncaT MenK03epHHCTbin ccKpcT (pnc. 2). 

IleHHaJIbHbie >KCJIC3bI IipOH3BOn«T HeHTpajIbHblH, BH3KHH CeKpeT, KOTOpblH, 
CKopee Bcero, noMoraeT neHncy ynepncHBaTbcn b MaHTHHHon nonocra caMKH 
bo BpeMB Konyjiaunn Ha CTannn nepenann cnepMbi caMKe. B pa6oTC nennanb- 
Hbix 5Kene3 6ojibmyio ponb HrpacT MbiincMHaa cocTaBJiafomaa: coKpamcHHCM 
MbimeHHOH oGojiohkh KJiacTepoB ceKpeT BbinaBnHBacTcn b pe3epByap, a nance 
coKpameHneM MbimeHHon Kancynw — Ha noBepxHOCTb neHHca (faHMca h np-, 
2006). Ilo3TOMy b3>kho npocnennTb nocnencTBHn BnnaHHH aapanccHna hmchho 
Ha 3Ty nacTb neHHanbHoft ncenc3bi. 
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Bjirnmne 3apa>KeHH5i Microphallus piriformes 
Ha CTpoeHHe neHnajiBHBix acejie3 


J\ji% onpeAeJieHH^ bjhmhhji napTeHHT TpeMaTOA na CTpoeHHe neHHajiBHoii 
^cene3bi mbi HCCJieAOBajm mojijhockob pa3HBix B03pacTHBix rpynn (2 h 3—4 ro- 
Aa) h Ha pa3HBix CTaAHJix 3apa^ceHH5i (3AopoBBie, 3apaxceHHBie He3penBiMH h 
HHB a3HOHHBIMH CTaAHUMH MHKpO(j)aJIJIHA). Pa3HBIH B03paCT HCn0JlB30BaHHBIX 
mojijhockob o6BHCH5ieTC5i tcm, hto caMijBi SejiOMopcKHX L. saxatilis h L. obtu - 
sata CTaHOBHTCH nojiOB03pejiBiMH b B03pacTe npHMepHO 3 JieT (CepraeBCKHH h 
A p*, 1991), cooTBeTCTBeHHO Ham MaTepnaji 3aTparHBaeT xax pa3BHBaiom;yK>C5i 
nojiOByio CHCTeMy, Tax h yxce (JjyHKijHOHHpyiomy k>. 

y 3apaxceHHBix TpeMaTOAaMH caMijOB L. saxatilis Ha6jiK>AaeTC5i nac- 
THHHaa peAyKAH^ KonyjniTHBHoro opraHa. 3 to npoaBJiaeTCfl b yMeHBmeHHH 
pa3Mepa neHHca (AJiHHa/uiHpHHa 5.1 ± 1.4/4.2 ±1.1 mm y 3AopoBBix h 
2.3 ± 0.4/1.6 ± 0.2 mm y 3apa^ceHHBix mojijhockob npn OAHHaKOBOM pa3Mepe 
paxoBHHBi) h yMeHBmeHHH KOJiHnecTBa neHnajiBHBix xcejie3. 

CTpoeHHe neHnajiBHBix acejie3 L. saxatilis , 3apaxceHHBix napTeHHTaMH Tpe- 
MaTOA M piriformes , CBHACTejiBCTByeT o cymecTBeHHBix H3MeHeHHJix hx thc- 
TOJlOTHHeCKOH CTpyKTypBI. 

3th H3MeHeHHH KacaiOTCH xax MBimenHOH KancyjiBi pe3epByapa, Tax h KJiac- 
TepOB xcejie3HCTBix KJieTOK neHHajiBHOH ^cejie3Bi. 

y 3AopoBBix AByxjieTHHX mojijhockob L. saxatilis neHHajiBHBie >Kejie3Bi pa3- 
BHTBI HOpMaJIBHO, C(|)OpMHpOBaHBI MBIHieHHafl KanCyJia H KJiaCTepBI ^ceJie3H- 
ctbix KJieTOK (pHC. 3, A, E). Ot ^cejie3 nojiOB03pejioro Mojunocxa ^cejie3Bi mojio- 
AOH 0C06h OTJIHHaiOTCJI KOJIHHeCTBOM CeKpeTa B XCeJie3HCTBIX KJieTKaX H KJieT- 
xax BHyTpeHHero annTejimi KancyjiBi (pHC. 3, E). Taxxce OTcyTCTByeT oOiahh 
npoTOK )Kejie3Bi, bbixoa^iahh Ha noBepXHOCTB KonyjmraBHoro opraHa. IIo-bh- 
AHMOMy, xceJie3Bi y mojijhockob ototo B03pacTa em;e He (JjyHKAHOHHpyiOT. 

y AByxjieTHHX mojijhockob, 3apa)xeHHBix cnopoAHCTaMH c eme He c(j)opMH- 
pOBaHHBIMH MeTBAepKapHHMH, npH3HaKH HOpMaJlBHOTO pa3BHTHJI ^cejie3 OTCyT- 
CTByioT (pHC. 3, B, F). Ha MecTax, rAe aojhkhbi (JjopMHpoBaTBca neHHajiBHBie 
^cejie3Bi, He o6pa3yiOTC5i HopMajiBHaH MBiiueHHan xancyjia h xcejie3HCTBie kjict- 
kh. BMecTO hhx HaSjiiOAaeTCH jihihb chjibho BaKyojiH3HpoBaHHan TKaHB xony- 
jiOTHBHoro opraHa h otacjibhbio MBimeHHBie BOJioKHa (pnc. 3,7~). y mojijhockob 
Toro xce B03pacTa, 3apaxceHHBix HHBa3HOHHBiMH CTaAHiiMH M. piriformes, He 
yAaJiocB yBHACTB Aaxce Taxyio «BaKyojiH3aijHK)» TKaHeii neHHca. MBimeHHBie 
BOJioKHa b KonyjiOTHBHOM opraHe pacnoJiaraiOTca npaKranecKH paBHOMepHO, 
hto He no3BOJDieT onpeACJiHTB JioKycBi, rAe aojhkhbi 6bijih pa3BHBaTBCH neHHa¬ 
jiBHBie xcejie3Bi (pnc. 3, E ). 

OcHOBBma^CB Ha nojiyneHHBix abhhbix, mbi npeAnojiaraeM, hto y 3apaaceH- 
HBIX Hen0J10B03peJlBIX MOJIJHOCKOB nO Mepe C03peBaHHH HHBa3HOHHBIX CTaAHH 
napa3HTa 6jiOKHpyeTca pa3BHrae nojiOBOH chctcmbi, b hbcthocth ee ahctbjib- 
hoh nacTH (npeACTaBJieHHOH neHHajiBHBiMH acejie3aMH). 

y 3AOPOBBIX n0J10B03peJ!BIX MOJIJHOCKOB 3-TO H 4-TO TOAOB XCH3HH neHHajiB¬ 
HBie ^cejie3Bi — pa3BHTBi HopMajiBHO (onncaHne cm. BBime). Ha MaTepnajie, no- 
JiyHeHHOM C nOMOIABK) KOH(j)OKaJIBHOrO MHKpOCKOna, bhahbi C(J)OpMHpOBaHHBie 
npoAOJiBHBie h nonepenHBie MBimenHBie BOJioKHa, o6pa3yiom;He MBimenHyio 
Kancyjiy (pnc. 4, A, E), MBimenHBie BOJioKHa, o6pa3yiomiHe o6ih;hh npoTOK ace- 
jie3Bi (pHC. 4, E, r — E ), Sojibihoh BHyTpeHHHH pe3epByap KancyjiBi (pnc. h 
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Phc. 3. MHKpo(J)OTorpa<})HH neHHajibHtix >Kene3 L. saxatilis ^ByxjieTHero B03pacTa. 

A, B — 3flopoBoro MOJiJiwcKa; B, T — 3apa>KCHHoro HC3pcjibiMH MHKpotJjajiJiHuaMH rpynnbi «pygmaeus»; JJ, 
E — 3apa>KCHHoro Ha CTaflHH 3pc;tbix cnopouHCT c HHBa3HOHHbiMH McraucpKapHflMH M . piriformes . MB — Mbi- 
llJCHHbIC BOJIOKH3. CTpCJIKaMH 0603HaHCHbI MCCT3 <|>OpMHpOBaHHfl HCCJIC3. OcTa^bHblC o6o3HaHCHHfl TC >KC, HTO H 

Ha pnc. 2. 

Fig. 2. The microphotography of penial of 2-years old mollusks L. saxatilis. 

BMCTHJiaiOmHH erO BHyTpeHHHH 3nHTeJIHH (pHC. 4 , B, )K). )KeJie3HCTBie KJieTKH, 
co6paHHtie b KJiacTepti, nojiHocTbio 3anojiHeHi>i ceicpeTOM, KaK h BHyTpeHHHH 
3nHTejiHH Kancyjiti. 

y mojijiiockob Toro >Ke B03pacTa, 3apa^ceHHtix He3peni>iMH cnopouncTaMH, 
mo>kho Ha6jno,aaTb pe3Koe yMeHbiueHHe tojiiuhhbi MbiiuenHoro cjioh Kancyjibi 
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Phc. 4. MHKpo(f)OTorpa(})Hfl neHHajibHMX Hcejie3 He3apa>KeHHbix mojijiiockob L. saxatilis B03pacTa 

3—4 ro,na. 

KM — KOJimcBaa MycKyjiaTypa; OTITK — o6iuhh npOTOK 5KCJiC3bi; TIM — noncpCHHaa MycKyjiaTypa. OcTaJib- 

HblC 0603HaHCHHfl TC HCC, HTO H Ha pHC. 2. 

Fig. 4. The microphotography of penial of non-infested 3—4-years old mollusks L. saxatilis. 
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Phc. 5. MHKpocJ)OTorpa(t)HH neHHajibHtix >KeJie3 mojijiiockob L. saxatilis B03pacia 3 — 4 ro^a. 

A—B — 3apa>KCHHoro HC3pc;ibiMH MHKpo([)ajiJiHiiaMH rpynnti «pygmacus»; F-—E — 3apa>KCHHoro Ha CTanHH 
3pCJlbIX CnOpOUHCT C HHBa3H0HHbIMH MCTauCpKapHHMH M. piriformeS. OcTaJIbHbIC o6o3HaHCHHH TC >KC, HTO H Ha 

pHC. 2—4. 

Fig. 5. The microphotography of penial of 3 —4-years old mollusks L saxatilis. 

no cpaBHeHHio c neHnajibHon >Kejie3on 3£opoBoro MOJuiiocKa (38 ± 4 h 
54 ± 3 mkm cooTBeTCTBeHHo npH paBHbix pa3Mepax Kancyjiti) (pnc. 5, A — B ). 
I43MeHfleTCfl cooTHoineHne bbicotbi h niHpHHbi Kancyjibi — ohh CTaHOBAT- 
ca npn6jiH3HTejiBHo paBHbiMH, cooTBeTCTBeHHO (j)opMa npn6jiH^caeTCH k OKpyr- 
jioh (pnc. 5, A, B ). Tax^ce HaGnio^aeTC^ yMem>meHne KOJinnecTBa cexpe- 
TopHbix KJieTOK KJiacTepoB h GoJibinne BaicyojiH b hhx h b KJieTKax BHyTpeH- 
Hero anHTejiH^ Kancyjibi, no-BH,zmMOMy, 3a cqeT yMeHbineHHfl npo^yiojHH 
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3epHHCToro ceKpeTa (pnc. 5, A, B). OaHaKo o6iuhh npoTOK aceae3bi coxpaHaeT- 
ca (pnc. 5, A). 

fleHHaubHbie aceae3bi mojijiiockob 3 h 4 roaoB >kh3hh, 3apaa<eHHbix hhb33h- 
ohhbimh CTaanaMH M. piriformes, xapaKTeprayioTca OTcyTCTBHeM othctjihbo 
BbipaxceHHOH MbimeHHOH Kancyjibi h KaacrepoB >Keae3HCTbix rjictok (pnc. 5, 
r — E). Kancyaa npe;icraBJiCHa orneabHbiMH MbimeHHbiMH BoaoKiiaMH npo- 
AOJibHOH HanpaBJieHHocTH, KOJibueBbix MbimeHHbix bojiokoh He HaGaioaaeTca 
BOBce (pnc. 5, E). B MecTax, rae aoaacHbi pacnoaaraTbca iciac repbi, npncy ic r- 
ByeT JiHuib HeaHaHureabHoe kojihhcctbo pa3po3HeHHo aoKaaH30BaHHbix ace- 
jie3HCTbix KaexoK (pnc. 5, E). OGihhh npoTOK aceae3bi oTcyTCTByeT (pnc. 5, 

r—E). 

Ha OCHOB3HHH noayneHHbix aaHHbix, Mbi MoaceM npeanoaoacHTb, hto no 
Mepe (JiopMupoBaHna HHBa3HOHHbix MeTanepKapHH M. piriformes neHnajibHbie 
>Ke.ne3bi iioaoBospeabix L. saxatilis npeTepneBaiOT caeayiomiie nepecTponKH. 
npoayKnna ceKpeTa aceae3HCTbiMH KaeTKaMH b 3HaHHTeabHOH CTeneHH CHHaca- 
eTca, 3a cneT aereHepanHH MbimeHHbix bojiokoh nponcxoanT yMeHbmeHHe mbi- 
meHHoii Kancyjibi BnaoTb ao ee npaKTHnecKH noaHoro Hcne3HOBeHHa. 

Mbi CHHTaeM, hto H3MeHeHHe CTpoeHHa neHHaabHbix aceae3 mohhiockob 
o6enx B03pacTHbix rpynn, 3apaxceHHbix M. piriformes, npenaTCTByeT hx Hop- 
MaabHOMy (JiyHKiiHOHHpoBaHHio. OopMa pe3epByapa H3MeHaeTca, MbimenHaa 
Kancyaa OKa3biBaeTca norpyaceHHOH rayGace b TKaHb KonyaaraBHoro opraHa, 
nponaaaeT oGluhh npoTOK aceae3bi. KoannecTBO a<cac3HCTbix kbctok coKpaina- 
eTca, Kax h KoannecTBO ceKpeTa b hhx. TaKHM o6pa30M, y MoaaiocKOB, 3apa- 
aceHHbix nocae HacTynaeHHa noaoB03peaoc™, Ha6aioaaeTca nocTeneHHaa pe- 
ayxnna ancTaabHoro oTaeaa noaoBon CHCTeMbi (b nacTHOCTH neHHaabHbix ace- 
ae3), a y MoaaiocKOB, 3apaaceHHbix ao HacTynaeHHa noaoB03peaocra, pa3BHTHe 
BcnoMoraTeabHoro annapaTa noaoBon CHCTeMbi GaoKHpyeTca. 

M3MeHCHHa CTpoeHHa neHHaabHbix aceae3 npn 3apaa<eHHH M. piriformes 
aoaacHbi npoHcxoaHTb aocTaTOHHO GbiCTpo. MexaHHnecKoe B03aeiicTBHe 
Ha HapyacHbie opraHbi noaoBon CHCTeMbi MoaaiocKOB, b aainioM caynae neHHC 
h CBa3aHHbie c hhm aceae3bi, OTcyTCTByeT. Ha 3th opraHbi HanpaBaeHO 
ancTaHTHoe napa3HTapHoe B03aencTBHe (Costau et al., 1991). B ooabLUHHCTBe 
caynaeB BanaHne napTeHHT Microphallus piriformes Ha noaoByio CHCTeMy Ha- 
HHHaeTca cpa3y nocae BHeapeHHa napa3HTa, h nepe3 HeGoabinon npoMeacyTOK 
BpeMeHH OHa 0Ka3biBaeTca noaHOCTbio 3a6aoKHpoBaHHoii (Baudoin, 1975). 
Taxace o Pbicrpo.M H3MeHeHHH CBHaeTeabCTByioT aamibie no CTpoeHHio aceae3 
caMHOB, 3apaaceHHbix He3peabiMH CTaanaMH pa3BHTHa MHKpoiJiaaaHa rpynnbi 
«pygmaeus». Pa3BHTne sthx TpeMaToa ot MOMeHTa 3apaa<eHHa MoaaiocKa ao 
(jiopMHpoBaHHa HHBa3HOHHbix MeTanepKapHH cocTaBaaeT npnMepHo 1 — 2 Mec 
(r aaaKTHOHOB, ,H,o6poBonbCKHH, 1984), a (JiopMHpoBaHHe b MoaaiocKe aonep- 
hhx cnopouHCT npoHcxoanT npH6aH3HTeabHO nepe3 Mecan nocae 3apaaceHHa. 
TaKHM o6pa30M, Bee H3MeHeHHa b CTpoeHHH neHHaabHbix >Kene3 caMHOB, 3apa- 
aceHHbix napa3HTaMH, HaxoaamHMHca Ha CTaann pa3BHTHa He3peabix aonep- 
hhx cnopouHCT, nponcxoaaT b npeaeaax 1 — 1.5 Mec, Toraa KaK HHBa3HOHHbie 
MeTanepKapHH noaBaaioTca k KOHny 2 Mec nocae 3apaa<eHHa. 

11 a111 it aaHHbie noKa3biBaiOT, hto nponecc napa3HTapHoil Kac rpamm bjihmci 
Ha Bee OTaeabi noaoBon chctcmbi caMHOB am ropiiH. npn stom 3aTparHBaiOTca 
KaK opraHbi, Haxoaamneca noa HenocpeacTBeHHbiM B03aencTBHeM aonepHHX 
cnopouHCT (coGcTBeHHO roHaaa h ee BbiBoaainne nyra), TaK h ancTaabHbie ot- 
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flejiw, cBoGoflHbie ot TpeMaTOA (KonyuflTHBHbiH opraH h ero >Kene3bi). Coot- 
BeTCTBeHHO rHCTOJiornHecKHe h (J)yHKunoHajibHbie H3MeHeHHa b CTpoeHHH ne¬ 
HHajibHbix >Kejie3 MoryT noaBJiaTbca HCKjnoHHTejibHo b pe3yjibTaTe onocpe.no- 
BaHHoro B03AencTBHH napa3HT0B. 
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THE INFLUENCE OF THE DEGREE OF INFESTATION 
WITH TREMATODE PARTHENITES ON THE STRUCTURE 
OF PENIAL GLANDS IN THE MOLLUSKS LITTORINA SAXATILIS 
OF DIFFERENT AGE 

E. V. Ganzha, Z. I. Starunova 

Key words : trematode, parthenites, Microphallus , species group pygmaeus , Littorina saxa¬ 
tilis, penial glands, parasitic castration. 

SUMMARY 

Histological and confocal microscopy studies of the structure of penial glands in the 
Littorina saxatilis males were carried out. The examined mollusks belong to two age gro¬ 
ups and were at different stages of spontaneous infection with a trematode from the pyg¬ 
maeus species group {Microphallus piriformes). Based on comparative analysis of micros¬ 
copic sections of copulative organs in infested and non-infested mollusks, data on the mo¬ 
difications in histological structure of penial glands were obtained. From these data we can 
suggest that the infestation have an influence on all parts of the gland. Decrease of secret 
production and reduction of muscular capsule (down to its disappearance) were observed. 
We suppose that changes in the penial glands structure prevent their normal functioning. In 
the mollusks infested on reaching the sexual maturity, gradual reduction of distal part of 
reproductive system was observed, while in the mollusks infested before the sexual maturi¬ 
ty, development of ancillary part of reproductive system was blocked. 
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